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Abstract 
An epibiotic bacterial strain designated as P1 with characteristic colony morphology was isolated from five random 
samplings of the sea fan coral Junceella juncea (Pallas, 1766). Phylogenetic identification based on comparative sequence 
analysis of 16Ss rRNA gene indicated that the stain P1 fell under the genera Pseudoalteromonas. In the initial screening 
using agar overlay method the Pseudoalteromonas strain P1 was found to exhibit broad spectral activity inhibiting 7 out 
of 10 test strains.  A highest zone of 25mm was noted against two bacterial strains, B. subtilis and S. typhi. The strain P1 
formed a distinct biofilm layer over the marine broth (air-liquid interface) in static culture at room temperature.  The 
active component was also found to be adsorbed on the biofilm layer. Protease digestion of the crude extract resulted in 
the loss of activity indicating the protenacious nature of the active molecules.  Bioassay guided purification using anion 
exchange chromatography and RP-HPLC yielded a molecule with antimicrobial activity. Mass spectrophotometry analysis 
has shown that this molecule has a mass of 1115 Da. In cation exchange purification, two molecules of masses 1520 and 
1542 Da were found in the active fraction. Morphological and physiological characterization of the Pseudolateromonas 
strain P1 shown it to be a pigmented, motile, catalase and oxidase positive rod. Studies regarding epibotic bacteria in 
Indian waters have been few. This study highlights the importance of epibiotic bacteria associated with corals as a 
potential source for the discovery of novel antimicrobial and other natural products 
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1. Introduction 
Epibiosis is a common phenomenon in the marine environment. The tendency of aquatic bacterial 
populations to colonize surfaces was recognized as early as in the 20th century. In natural aquatic ecosystems, 
surface-associated microorganisms vastly outnumber organisms in suspension. This is suggested to confer a 
strong survival and selective advantage for surface dwellers over their free-ranging counterparts (Chellaram 
2009; Zobell, 1943). It is thought to be important from an ecological standpoint since, specialized 
microorganisms are targeted to specific locations thereby facilitating symbiotic relationships (Dunne Jr., 
2002).  
The last two decades have seen a surge in isolation and characterization of novel bioactive metabolites 
from marine microorganisms.  The impetus for these organisms as a source of drugs comes from the 
emergence of resistance to currently known antimicrobial drugs. Several pathogenic bacterial infections are 
now virtually untreatable with the existing arsenal of antibiotics (Chellaram and Prem Anand, 2011; Wright, 
2007). With this in mind we have initiated a program to explore marine fauna associated bacterial diversity 
and to screen these organisms as potential sources for novel antimicrobials (Anand et al., 2006). This study 
presents the screening and purification of antimicrobial compounds from a Pseudoalteromonas strain P1 
isolated from the surface of a Gorgonian coral Junceella juncea. 
2. Materials and methods 
2.1. Isolation of bacteria and screening for antibiotic production by Pseudoalteromonas P1. 
The epibiotic bacteria were isolated by swabbing a small area of the coral surface with a sterile cotton 
swab, which was then directly swabbed on to Zobell marine agar plates. Antibiotic production by marine 
bacteria was carried out by following the standard agar-overlay method 
2.2. Detection and extraction of the active component from the biofilm of Pseudoalteromonas strain P1  
The active constituent was extracted from the biofilm and was extracted from the biofilm layer using the 
method followed by anand et al. 2006.  
2.3. Proteinase K digestion of the crude extract 
In 200 micro liter of the crude extract proteinase K was added at a concentration of 100 μg ml-1. The 
sample was incubated at 370 C for 1.5hrs, and the antimicrobial activity was tested by agar- well diffusion 
method. A control extract without proteinase K was also incubated at 370 C for 1.5hrs and assayed for 
antimicrobial activity.    
2.4. Mass determination 
Matrix assisted laser desorption/ionization time-of-flight (MALDI-TOF) spectrum of the crude as well as 
DEAE and HPLC purified active fractions were acquired on an Ultraflex Bruker mass spectrometer, equipped 
with a nitrogen laser of wavelength 337nm. Measured masses have an error of ~ ±3Da. 
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2.5. Molecular identification and phylogenetic analysis of Pseudoalteromonas strain P1 
The strain was identified using molecular techniques out lined by Pidiyar et al., 2002. The analysis of the 
sequence was done at NCBI server (http:// www.ncbi.nlm.nih.gov/BLAST) whereas the alignment of the 
sequence was done using CLUSTALW programmed at European Bioinfomatics site (http:// 
ww.ebi.eic.uk/clustalw). Trees were constructed using the MEGA Software version 3.1. The sequence of the 
16s rRNA gene of the Pseudolateromonas strain P1 was deposited in GenBank. 
3. Results 
3.1. Bioactivity 
The Pseudoalteromonas strain P1 was found to exhibit broad-spectral activity (agar-overlay method), 
inhibiting the growth of 7 out of 10 test strains. The bacteria secreted metabolites that were both antibacterial 
as well as antifungal in activity.  Of the two fungal strains tested (S. cervisiae and C. albicans), only 
S.cerevisiae (10mm) was inhibited. Maximum antibacterial activity was found against two bacterial strains B. 
subtilis and S. typhi  
3.2. Bioassay guided fractionation and purification 
(a) Ethyl acetate extraction 
The ethyl acetate extract was found to be inactive against any of the test strains. 
(b) Ethanol precipitation 
The ethanol precipitate was found to be active against bacteria, B.subtilis and fungi, S.cerevisiae (data not 
included). 
(c) Chromatography 
The active fractions purified from the anion exchange chromatography exhibited broad spectral activity 
(10mm zones for both B. subtilis and S. cerevisiae). The MALDI-TOF spectrum of the active fraction 
revealed five peaks with masses of 912 Da, 986 Da, 1024 Da, 1115 Da and 1973 D. And other 
chromatography (Cation exchange chromatography and HPLC) studies will be carried out. 
3.3. Molecular identification and phylogeny 
The strain initially designated as P1 when isolated, was identified as a Pseudolateromonas sp.employing 
16Ss rRNA gene sequence method. Phylogenetic analysis based on comparative analysis of the sequenced 
16Ss rRNA indicated that the strain was closely related to Pseudoalteromonas rubra (ATCC 29570) . The 
GenBank accession no. is EU240534.  
4. Discussion 
Using molecular phylogeny tools such as 16s rRNA sequencing, we have ascertained that the strain P1 was 
99% similar to Pseudoalteromonas rubra. In the physiological and biochemical characterization of the strain 
P1, it was found to differ from P.rubra, in that it utilizes acetate, galactose, glutamate, succinate and glucose 
while the later cannot, and also P1 was not able to utilize fructose, maltose and N-Acetyl-glucosamine which 
were utilized by P.rubra (ATCC 29570) (Sawabe et al., 1998). Pseudoalteromonas sp. has been reported to 
be isolated from a variety of marine biotypes, i.e., from the surface of biological and non-biological objects, 
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sediments, seawater, sea ice, etc. (Kalinovskaya et al., 2004).  
The use of mass spectrometric analysis in conjunction with bioassay and purification procedures has been a 
useful strategy in helping us understand the chemical nature of the active constituents present in the various 
fractions. We have found in general that the active fractions contained molecules whose masses were in the 
range of 900 to 1600 Da. Since the activity was lost upon protease treatment and also the masses of 
metabolites were in the range of 900-1600Da, these molecules are most likely peptidogenic in origin. In the 
marine environment, many novel antimicrobial peptides have been isolated from invertebrates like sponges, 
ascidians, mollusks and crustaceans (Tincu and Taylor, 2004). This abundance of inhibitory bacteria on 
surfaces of marine invertebrates is a potential source for natural product research. This present study also 
highlights this fact with the isolation of an antimicrobial peptide from the epibiotic Pseudoalteromonas strain 
P1 
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Fig. 1. MALDI-TOF spectrum of the crude extract showing a mass range from 900Da to 3500 Da. The presence of several peaks in the 
mass range above 900Da strongly suggests that several of these ions are of peptidogenic origin 
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